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To the Participants: 
The Geological Science Field Trip program is designed to 
acquaint you with the landscape, rock and mineral resources, and the 
geological processes that have led to their origin. With this program, 
we hope to stimulate a general interest in the geology of Illinois and 
a greater appreciation of the state 1 s vast mineral resources and their 
importance to the over-all economy. 
We encourage you to ask the tour leaders any questions that 
may occur to you during the trip. Discussion often clarifies points 
that otherwise would remain confused to many of the participants. We 
also invite your written comments upon the conduct of the trips eo 
that we might improve them as much as possible. 
Additional copies of this guide leaflet, as well as itineraries 
for trips that have been held in the past, may be obtained free of 
charge by writing to the Illinois State Geological Survey. The itinerary 
maps for each field trip can be purchased for 10 cents each. 
We hope you enjoy today's trip and will come again. 
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FREEPORT GEOLOGICAL SCIENCE FIELD TRIP 
INTRODUCTION 
General Geology of the Freeport Area 
The Freeport area lies within the Rock River Hill Country of the Till 
Plains Section. The area was glaciated during the Pleistocene Epoch, but the 
interval of glaciation, which occurred during the early Wisconsinan Altonian Sub-
stage (figure 1) was brief, and ice-laid deposits on the uplands are thin. 
Prior to glaciation the relief of the land was fairly high, and the Freeport 
area was a maturely-dissected, rolling terrain. Erosion by the Altonian glacier 
and the thin glacial deposits have only slightly subdued the preglacial landscape, 
and the present-day topography strongly reflects the bedrock surface. 
The Pecatonica River, which flows eastward toward the Rock River, is the 
major stream in the Freeport area, and all other streams are tributary to it. 
Although most of the stream valleys are at least partially filled with glacial 
drift, the Altonian glacier caused only minor changes in the preglacial drainage 
pattern. The Pecatonica and its major tributaries, Richland and Cedar Creeks, 
essentially follow their preglacial valleys. 
Bedrock in the Freeport area consists of about 2100 feet of Paleozoic 
sedimentary rocks which rest on the Precambrian granitic basement. The exposed 
sedimentary rocks total about 350 feet in thickness and range from Middle 
Ordovician to Lower Silurian. They include the dolomite fo~ations of the 
Ordovician Platteville and Galena Groups, the Ordovician Maquoketa Shale, and 
the Silurian Edgewood Dolomite. These rocks were deposited in the ancient, 
shallow seas which covered Illinois and the Midwest from about 400 to 500 million 
years ago. Approximately 300 feet of older Middle Ordovician sandstone, and 
1500 feet of Upper Cambrian dolomite and sandstone are not exposed. 
The general upland level in the Freeport area is a drift-mantled, erosion 
surface developed upon the Middle Ordovician Galena and Platteville Dolomites. 
This erosion surface occurs at elevations of about 900 to 940 feet and is the 
eastward extension of the Lancaster Peneplain, which is prominently developed in 
the Driftless Area farther west. Remnants of a higher erosion surface, called 
the Dodgeville Peneplain, are represented just to the west of Freeport by the 
tops of Silurian bedrock knobs at about 1100 feet elevation. 
The widespread occurrence of nearsurface dolomite formations makes the 
Freeport area an important producer of roadstone and agricultural lime. Outwash 
sand and gravel in kame and esker deposits along· the major stream valleys are 
valuable sources of concrete aggregate and roadstone. Groundwater is abundant 
throughout the Freeport area, and excellent local water supplies are obtained 
from the valley trains of the Pecatonica River and its tributaries. Large 
groundwater supplies have been found by drilling to the Middle Ordovician 
St. Peter Sandstone which occurs about 300 feet below the surface and to the 
deeper Cambrian ~odstones. Many good water wells have also been completed 
in the shallow dolomite formations. 
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Glacial History of Illinois 
A knowledge of Illinois glacial history and the glacial deposits is 
helpful for better appreciation of many points of geologic interest in the 
Freeport area. The following summary is a brief introduction to these subjects 
and should be read before the field trip begins. 
Thousands of years ago much of northern North America was covered by 
huge glaciers. These glaciers, which advanced from centers in eastern and central 
Canada, developed when the mean annual temperatures were a few degrees lower than 
they are now and the winter snows did not completely melt during the summers. 
After many years a sheet of ice accumulated that was so thick its weight caused 
it to flow outward, carrying with it the soil and rocks on which it rested and 
over which it moved. 
The Pleistocene Epoch or "Great Ice Age" began about one million 
years ago and ended about five thousand years ago, During this epoch, there were 
four major ages of glaciation, each followed by a long interglacial age char-
acterized by climatic conditions much as they are today (see figure 1 and attached 
Pleistocene Time Table). 
The oldest glacial age is the Nebraskan, named after the state of 
Nebraska where extensive Nebraskan deposits are buried beneath the younger glacial 
drift. In Illinois the Nebraskan deposits are also buried, and there are only 
rare exposures of Nebraskan till. A wa~ climatic interval called the Aftonian 
(interglacial) Age followed the melting of the Nebraskan glacier, and a soil was 
fo~ed in the top of the Nebraskan drift. 
The next glacial climate produced the Kansan glacier, which left thick 
deposits of till and outwash sand and gravel in Illinois when it melted away. 
The Kansan Age was followed by the Ya~outhian (interglacial) Age. During this 
age erosion carved valleys and hills, and a soil was fo~ed in the Kansan deposits. 
The third glacial age, the Illinoian, is particularly important to the 
residents of Illinois. It covered 80 percent of the state, reaching southward 
to Carbondale and Harrisburg. After several thousand years, a wa~ age, called 
the Sangamonian, caused the Illinoian ice sheet to melt away. During Sangamonian 
time, the upper part of the deposits left by the Illinoian glacier was weathered 
and a soil developed, as in the preceding Yarmouthian and Aftonian intervals. 
These ancient Sangamonian soils resemble present-day soils in color, texture, 
and depth, suggesting that the climate during interglacial times was similar 
to our present climate. 
The last and most recent glacial age in Illinois was the Wisconsinan, 
which began about 70,000 years ago. The Wisconsinan comprised three major glacial 
advances - the Altonian, the Woodfordian, and the Valderan. Little is known about 
the exact extent of the Altonian glaeier (fig. 1, #9), as its deposits were 
overridden by later glaciers, except in northern Illinois. The Woodfordian glacier 
advanced southward from the Lake Michigan basin to the present sites of Shelbyville, 
Decatur, Charleston, and Peoria. The Valderan glacier reached its maximum extent 
near Milwaukee, Wisconsin, and did not enter Illinois. 
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When the glaciers melted, the rock materials carried by the ice were 
deposit•4, These materials are called glacial drift. Some of the glacial drift 
was washed out with the meltwater&, The coarsest materials (sand, gravel) carried 
by the meltwater were deposited nearest the ice front, and the finer materials 
(clay, silt) were carried farther away, some all the way to the sea • . Where the 
outwash material was spread widely along the front of the glacier, outwash plains 
were formed. Where the outwash was deposited in the stream valleys, it fo~ed 
valley trains, Many valley trains in Illinois are buried beaaatb younger glacial 
drift. 
Glacial drift deposited directly by the ice is called !&!!• It is unsorted 
and unstratified and consists of a mixture of all kinds and sizes of rock fragments. 
An end moraine is an accumulation of till and outwash deposited along an 
ice margin, when the rate of advance and the rate of melting of a glacier were 
essentially in balance. As more and more rock debris was carried to the edge of 
the glacier, it piled up and formed a ridge. 
The surface relief of end moraines is generally greater than that of the 
surrounding area and is referred to as swell-and-awale or knob-and-kettle topography. 
The flatter areas behind end moraines are called ground moraines or till plains. 
At times, especially in the fall and winter, the meltwater& subsided, 
exposing the valley trains. The winds eroded silt and fine sand from the valley 
bottoms and deposited these materials over the bluffs and uplands to fo~ deposits 
of loess. Loess mantles most of Illinois. Near the large river valleys, such as 
tbe .Mississippi, it is as much as 60 to 80 feet thick, but it thins rapidly away 
from the valleys. 
The importance of the Pleistocene Epoch to Illinois is emphasized by the 
rich soils fo~ed in the glacial drift and by the abundant deposits of sand and 
gravel, The glacial outwash, especially in the valley trains, is an important 
source of groundwater. The ·state would not have these valuable natural resources 
if the glaciers had not invaded Illinois. 
Itinerary 
0.0 o.o Assemble in the east parking lot of Freeport High School on the 
southwest corner of West Empire and South Locust Streets. 
Proceed east on West Empire Street and cross South Locust Street. 
CAUTION. 4-WAY STOP. 
0.2 0.2 4-WAY STOP. South Walnut Avenue. Continue ahead. 
0.3 ·0.5 4-WAY STOP. South Chicago Avenue. Continue ahead. 
0.4 0.9 STOP. South Galena Avenue and u. s. 20. CAUTION. SOUTH GALENA 
AVENUE TRAFFIC DOES NOT STOP. Continue ahead ~st) on Empire Street, 
0.4 1.3 SLOW. Dead End. Turn left on South A~strong Avenue, 
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0.1 1.4 STOP. Turn sharply right on South Adams Avenue. 
0.1 1.5 A1can Cable Corporation on left. 
0.1 1_6 SLOW. One-lane wooden bridge over railroad. 
0.1 1.7 SLOW. Turn left on South Arcade Avenue. 
0.4 2.1 Bear right. 
0.1 2.2 STOP. East Shawnee Street. Continue ahead (northeast) under 
railroad overpass to South Hancock Street. Bear left on South 
Hancock Street alongside the Inter-City Box and Plastic Company. 
0.2 2.4 Turn hard left and then right. 
0.1 2.5 Turn left. 
0.1 2.6 Sewage Treatment Plant on right. 
0.1 2.7 CAUTION. UNGUARDED RAILROAD CROSSING. Cross Pecatonica River on 
double-lane concrete bridge. 
0.1 2.8 SLOW. Factory area. Watch for trucks and pedestrians. 
0.2 3.0 STOP. East Stevenson Street and Illinois Route 75. Turn right 
(east) on East Stevenson Street. Taylor Park on left. 
0.8 3.8 T-road intersection from left. Continue ahead on Route 75. 
0.8 4.6 Quarry on left aide of highway in Galena Dolomite. 
0.1 4.7 SLOW. Route 75 turns to the left. Bear right off Route 75. 
o.a 5.5 On the right note the well-developed oxbow lake in the floodplain 
of the Pecatonica River. 
0.7 6.2 Descend valley wall to Pecatonica floodplain. 
0.8 7.0 SLOW. Prepare to turn right. 
0.1 7.1 Crossroads. Turn right (south) on gravel road marked Dead End. 
0.4 7.5 Turn right and then left and cross railroad tracks. CAUTION. Continue 
south. 
0.5 8.0 The hummocky terrain in this area is part of a kame complex. 
0.2 8.2 T-road intersection from left. Continue straight ahead. 
0.1 8.3 Crossing a kame ridge. Abandoned sand and gravel pit on the left. 
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0.1 8.4 Cross cattle guard and enter private drive. 
Stop 1. Abandoned sand and gravel pit in esker deposits. 
Kames and eskers are ice•contact features composed of glacial 
outwash, principally sand and gravel, that was deposited by glacial 
meltwater. Their preservation indicates that they were formed during 
the late melting stages of glaciation, when the glaciers had thinned 
and become stationary. Where kames and eskers are numerous and occur 
over a large area, as in northern Illinois, they are evidence for the 
stagnation of an extensive ice mass. Based on the thinness of the 
drift deposits on the uplands and the numerous kames and eskers in 
northcentral Illinois, including the Freeport area, Survey geologists 
have concluded that the Altonian glacier became stagnant soon after 
it had covered the region. 
As the Altonian glacier melted, vast amounts of meltwater 
flowed in streams across the surface of the glacier, Some of these 
meltwater streams plunged into ice crevasses or holes in the ice and 
contineed their courses within or under the glacier. After the glacier 
had completely melted away, the channel deposits of these streams were 
left standing as ridges on the Altonian till plain. Only short 
segments of these ridges or eskers, such as the one here at Stop 1, 
are preserved in the Freeport area. Several miles to the southeast 
near Adeline, aa eight mile segment of a large esker is preserved as 
a sinuous ridge along the north bank of Leaf River. This esker segment, 
which in places is 100 feet high, has been named the Adeline Esker. 
Kames are conical mounds of outwash that formed where the 
meltwater streams plunged through crevasses into subglacial pools or 
entered meltwater lakes along the ice margin. In either case, the 
abrupt changes in gradient of the meltwater streams caused the sand 
and gravel to be deposited. The meltwater streams entering lakes, whibh 
had ponded against the ice margin, formed small deltas, which later 
were left isolated as mounds of outwash after the ice melted away. 
In many places in the Freeport area, kame complexes, formed by several 
coalescing meltwater deltas, are preserved. 
When the Altonian glacier had melted below the general 
upland surface in the Freeport area, large masses of ice remained 
in the bedrock valleys. In order to escape, the meltwater from these 
confined ice masses had to flow along the ice margins, and it tended 
to flow or become ponded between the walls of the bedrock valleys and 
the ice. As a result, the esker and kame deposits in the Freeport 
area, as along Pecatonica River here at Stop 1, are concentrated along 
the sides of the valleys. 
The coarseness of the kame and esker deposits and the well-
rounded pebbles in the gravels indicate that the meltwater streams 
were swift-flowing. The outwash is also crossbedded 4nd stratified 
due to fluctuations in the directions and velocities of the melt~­
water currents. The high percentage of dolomite pebbles reflects the 
strong influence of local bedrock as source materials. The Altonian 
o.o 8.4 
0.2 8.6 
0.6 9.2 
0.5 9.7 
1.0 10.7 
0.6 11.3 
0.1 11.4 
0.2 11.6 
0.1 11.7 
0.1 11.8 
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glacier also eroded much dolomite from the Middle Silurian (Niagaran) 
rocks which are extensively exposed to the east of the Freeport area. 
Brown and white chert pebbles derived from the dolomite fo~ations 
are also abundant in the gravels. Some igneous rock frasments are 
also present41 
Glacial outwash is an important source of commercial sand and 
gravel. In 1964 30.2 million tons of sand and gravel valued at $28.5 
million was produced from all sources in Illinois. Northern Illinois, 
with its vast deposits of glacial outwash, accounted for more than 
half of this total production. Sand and gravel are widely used in 
the construc,ion industry, in building and maintaining roads and 
highways, as ballast for railway roadbeds, and for many other uses. 
Leave Stop 1 and proceed north. Return to Route 75. 
T-road intersection from right. Continue north. 
Follow loop around and over the railroad crossing. CAUTION. 
STOP. Intersection with Route 75. Cross highway and continue 
ahead (north) on gravel road. CAUTION. 
STOP. Intersection of Maize Road with Dakota Road. Turn right 
(east) on Maize Road. 
Exposure of till in roadcut on left. 
Turn left hard and continue ahead (north). 
Turn right. 
Cross narrow bridge over Winneshiek Creek. 
Turn left. 
0.0 11.8 Stop 2. Exposures of the Platteville Dolomite Group along banks 
Winneshiel Creek and in roadcut on northeast side of creek. 
the exposures of the Platteville Dolomite Group here at Stop 2 
are poor, but are the only ones in the immediate vicinity of Freeport. 
This stop was included in the itinerary in order to provide more 
complete coverage of the geologic column. Farther north near Cedarville, 
the Platteville is more extensively exposed, because the strata are 
inclined upwards toward the north and erosion has cut through more 
of the overlying fo~ations. 
Complete sections of the Platteville do not occur in the Freeport 
area, but based on better exposures farther west in Jo Davies County and 
well records, the Platteville has been divided into five fo~ations -
Quimbys Mill, Nachusa, Grand Detour, Mifflin, and Pecatonica from top 
to bottom. The exposure here consists of medium-to thick-bedded, 
gray-brown, argillaceous dolomite. The dolomite is fossiliferous, 
but fossils are sparse and poorly preserved. 
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0.0 11.8 Leave Stop 2 and continue ahead (north). 
0.2 12.0 T-road intersection. Turn right (east). 
0.3 12.3 4-WAY STOP. Intersection of Maize Road and Fawver Road. 
Continue ahead (east). 
1.0 13.3 Crossroads. Continue ahead (east). 
1.0 14.3 Crossroads. StoP. Turn right (south) on blacktop and continue 
ahead to Ridott. 
1.5 15.8 SLOW. Crossroads. Cross bridge over Pecatonica River. 
0.8 16.6 Enter village of Ridott. 
0 .1 16. 7 CAUTION. UNGUARDED RAILROAD CROSSING. 
0.3 17.0 Crossroads at south edge of Ridott. Turn left (east). 
1.0 18.0 Crossroads. Turn right (south) onto gravel road. 
1.5 19.5 STOP. Intersection with Route 20. Turn right (west) on Route 20. 
CAUTION. 
0.4 19.9 SLOW. Prepare to turn right. 
0.1 20.0 Turn right into drive of abandoned quarry. Bear left just after 
leaving the highway. 
0.1 20.1 Stop 3. Abandoned quarry in the Galena Dolomite Group. 
About 60 feet of the Ordovician Galena Dolomite are exposed in 
the upper and lower benches of the quarry. In the Freeport area the 
Galena consists of four fo~ations - Dubuque, Wise Lake, Dunleith, 
and Guttenberg from the top down. This exposure includes the Dunleith 
and Wise Lake Formations, both consisting predominantly of dolomite. 
All of the lower bench and about 12 feet of the upper bench are in 
the Dunleith Formation. Above the Dunleith about 15 feet of the Wise 
Lake Fo~ation are exposed. 
The Dunleith consists of medium-to thick-bedded, gray-brown, tan-
mottled, cherty dolomite, which becomes thin-bedded at the top. The 
chert occurs as distinct bands along bedding planes. The Wise Lake 
is more pure and consists of thin-to medium-bedded, gray-brown, tan-
mottled, noncherty dolomite. The lack of chert in the Wise Lake 
distinguiabee it from the highly cherty Dunleith. 
In many exposures the contact between the Wise Lake and Dunleith 
Formations is a prominent chert band which marks the top of the Dunleith. 
In other places the lower beds of the Wise Lake are also cherty, and the 
sharp transition from cherty to noncherty beds cannot be used to separate 
the formations. The upper part of the Dunleith is usually more 
argillaceous than the overlying, more pure dolomite beds in the Wise 
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Lake, and the top of this argillaceous zone is used as the contact 
between the fo~ations. This is the case here at Stop 3 where the top 
of the Dunleith is about two feet below the highest cherty beds. The 
contact occurs along a prominent bedding plane which is emphasized by 
a slight reentrant fo~ed by weathering in the uppe~ost argillaceous 
beds of the Dunleith. 
The Wise Lake and Dunleith Formations are fossiliferous, but 
dolomitization of the strata, which were originally limestone, has 
largely destroyed the fossils. Only poorly preserved specimens, 
mostly internal casts and molds of brachiopods, and gastropods can be 
collected. Fairly-well preserved specimens, of the fossil sponge 
Receptaculites are abundant in the upper part of the Wise Lake 
Formation and in the middle and upper part of the Dunleith Formation. 
The Galena Dolomite is extensively exposed throughout northcentral 
and northwestern Illinois. In northwestern Illinois in Jo Davies 
County the Galena fo~ations contain the principal mineralized zones in 
the zinc-lead mining district near Galena. In the Freeport area 
the chert-free Wise Lake Formation is a valuable source of high purity 
dolomite which is used as agricultural ltme. The Dunleith is also 
quarried, but the abundant chert renders it less valuable, The chert is 
also very hard and is destructive to mining and crushing equipment. 
In 1964 commercial quarry operators in Illinois produced 38.6 million 
tons of crushed limestone and dolomite valued at $52.2 million. The 
extensive deposits of limestone and ddiomite in Illinois are among the 
state's most valuable mineral resources. 
A thin residual soil in glacial drift occurs above the Wise 
Lake Formation. The drift is thin and the soil zone is partly developed 
in the top of the dolomite. In places the upper beds of the Wise Lake 
are crushed, tilted, and bent, and glacial drift with igneous rock 
frasments is mixed into the crushed rock. This deformation was 
caused by ice-drag as the Altonian glacier moved across the bedrock 
surface. Similar "ice-shove" features are widespread throughout the 
Freeport area and nortbceotral llliaots. They will be discussed more 
fully at Stop 4 where they are better developed. 
0.0 20.1 Leave Stop 3 and return to highway. 
0.1 20.2 STOP. Intersection with Route 20. Turn right (west) on Route 20. 
CAUTION. 
0.5 20.7 SLOW. Intersection of Ridott-German Valley Road with U. s. 20. 
Continue west on U. s. 20. 
2.4 23.1 SLOW. Prepare to turn left. 
0.1 23,2 Crossroads. Turn left across the east-bound lanes of Route 20. 
CAUTION!! Proceed south on gravel roa~. 
0.7 23.9 Stoe 4. Abandoned Quarry in Wise Lake Formation. 
• 
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The dolomite that was quarried here belongs to the Wise Lake 
Formation. Of particular interest at this exposure is the extreme 
defo~ation of the upper 10 to 20 feet of the bedrock. This 
deformation was caused by the drag of the Altonian glacier as it 
advanced over the Freeport area. The enormous weight of the moving 
ice severely eroded the dolomite bedrock - gouging, shattering, 
thrusting, and folding the dolomite. Large blocks of the dolomite are 
displaced and tilted, and near the eastern end of the quarry there 
is a small ice-shove anticline. Glacial drift is intimately mixed into 
the crushed dolomite, and in places large pieces of dolomite have 
been thrust over till. 
The highly disturbed character of the bedrock in the region of 
Altonian drift may be further evidence for early stagnation of the 
glacier. The gradations from till through mixed till and crushed rock 
to normal bedrock which characterize the drift-bedrock contacts indicate 
that the erosive activity of the Altonian glacier was abruptly interrupted. 
These gradational contacts contrast with the sharp drift-bedrock contacts 
within the region of Woodfordian glaciation farther south, where the 
glacier was active for a longer period during both its advance and 
retreat. There the bedrock was planed smooth by the movement of the 
ice. In northern Illinois the early stagnation of the Altonian glacier 
did not permit its erosive activity to reach such an advanced stage. 
Another possible explanation for the disturbed bedrock may be 
that the thin peripheral portion of the Altonian glacier was pushed 
ahead as •a rigid mass bJ the main body of the glacier. The mass of 
rigid ice would have plowed up the bedrock as it moved forward instead 
of flowing over the bedrock surface in typical glacier fashion. 
0.0 23.9 Leave Stop 4. Continue south. 
0.3 24.2 Railroad underpass. CAUTION. 
0.3 24.5 Crossroads. Turn right (west). 
1.0 25.5 Crossroads. Continue ahead (west). 
1.6 27.1 STOP. Crossroads. Continue ahead (west). 
1.1 28.2 T-road intersection from left. Continue straight ahead over 
wooden railroad bridge. 
0.5 28.7 STOP. Crossroads. Continue ahead (west). 
1.0 29.7 T-road from left. Continue ahead and cross narrow bridge. 
UNGUARDED RAILROAD CROSSING just beyond bridge. CAUTION. 
0.1 29.8 Just beyond the railroad crossing is a T-road intersection from the 
right. Turn right (north) on blacktop. 
0.5 30.3 T-road from left. Turn left (west) on gravel road. 
0.2 30.5 Entrance to Fair Grounds on right. 
0.4 30.9 
1.1 32.0 
0.2 32.2 
0.5 32.7 
0.2 32.9 
0.1 33.0 
0.2 33.2 
0.1 33.3 
STOP. Intersection with Illinois Route 26. Jog to the left 
slightly and cross Route 26. CAUTION. 
Continue (west) on oiled road. 
Turn right (north). 
Turn left (west). 
Turn right (north). 
CAUTION. Narrow bridge over Pecatonica River. 
T-road intersection from left. Continue straight ahead. 
Bedrock exposed on left side of road. 
Sto2 s. Exposure of Winnebago till in roadcut. 
Drift that was deposited directly by glacial ice is called till. 
The till exposed here was deposited by the Altonian glacier about 50,000 
years ago and is part of the Winnebago drift which, as seen earlier, also 
includes abundant outwash. The Altonian drift in this region has been 
named Winnebago because of its wide distribution and good exposures in 
Winnebago County • . 
In the Freeport area the Winnebago till is thin and ranges in 
thickness from a thin veneer to a maximum exposed thickness of about 
12 feet. The till commonly occurs in complex exposures interbedded 
with outwash. As seen earlier at Stops 3 and 4 the till may also be 
intermdxed with crushed bedrock. The thickest till deposits in the 
Freeport area are usually found along the sides of bedrock valleys, as 
here along Yellow Creek. 
Glacial till consists of an unsorted mixture of sand, silt, and 
clay, and is characterized by the lack of stratification. Note the 
wide range of particle sizes in this exposure. The Winnebago till in 
this area has a high silt content and is somewhat friable and less 
compact than tills which are more clayey. The till is gray-brown in 
color with a slight pinkish cast. Most of the rock fragments in the 
till are dolomite (75 to 80%) reflecting the strong influence of the 
dolomite bedrock over which the glacier moved, but there is also a 
variety of sedimentary, igneous, and metamorphic rock fragments which 
were carried from areas outside Illinois. Many of the rock fragments 
are faceted and striated from having been abraded by the ice during 
transport. 
A thin loess deposit, the Peoria Loess, of Woodfordian age is 
present immediately above the till. The Peoria Loess forms a thin 
veneer over most of the Freeport area, averaging about J; feet in 
thickness. The loess was deposited between about 22,000 and 10,000 
years ago during the interval of advance and retreat of the Woodfordian 
glacier in Illinois. 
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The Recent Soil at the surface extends through the loess into 
the underlying till. The till has been leached for about three to four 
feet below the base of the B ho~izon, the prominent reddish brown zone 
in the upper part of the exposure. The depth of leaching can be quickly 
dete~ined by applying dilute acid which causes the unleached till to 
bubble (release of carbon dioxide) due to reaction with the carbonate 
minerals. The depth of leaching is dependent upon the length of exposure 
and weathering and is sometimes useful in dete~ning the age of a till 
deposit. Buried weathered zones in glacial drift can also be detected 
by the acid test. 
0.0 33.3 Leave Stop 5. Continue nortb. 
0.5 33.8 STOP. Intersection with blacltop. Turn right (east) past Oakland 
Cemetery. 
0.7 34.5 SLOW. Enter Freeport residential area. 
0.2 34.7 4-WAY STOP. Turn right and enter Krape Park. 
0.6 35.3 Fork in road. Bear left. 
0.1 35.4 SLOW. Cross bridge over Yellow Creek and bear left at fork in 
road by totem pole. Observe one-way traffic signs. Follow the 
traffic pattern that loops around the concession area. 
0.2 35.6 Stop 6. Lunch. 
o.o 35.6 Leave Stop 6. 
0.2 35.8 Y-intersection near totem pole. Bear right and cross bridge. 
0.1 35.9 T-road to right at exit to city. Continue straight ahead. Turn 
left at the "left only" sign. 
0.1 36.0 Cross culvert and follow the one-way sign that points to Flagstaff 
Hill. The waterfall on the right along the road flows over a cliff 
in the Dunleith Formation. 
0.3 36.3 Y-intersection. Bear left toward Twin Caves. 
0.1 36.4 Stop 7. Twin Caves and Natural Bridge developed in the Dunleith 
Formation. 
The natural bridge and the caves are erosional features that have 
developed along joints or fractures in the dolomite bedrock. The joints 
are planes of weakness in the rock which are readily enlarged by the 
abrasive and solutional activity of running water. The bedrock 
exposed here occurs along the outeideof a meander of Yellow Creek 
where the stream is cutting against its outer bank and currents can 
scour the bedrock, especially during periods ot llooding. The caves 
are still within reach of high water stages and will gradually be 
enlarged. The small arch or natural bridge is a remnant of a former 
cave that has been breached by erosion from above. It is well above 
the present floodplain of the stream and was fo~ed when Yellow Creek 
flowed at a higher level. Since then the stream has deepened its valley. 
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0.1 36.5 Y-intersection. Bear right. 
0.1 36.6 Y-intersection. One-way up hill. Continue ahead to the left. 
0.5 37.1 Steep grade. SLOW. 
0.1 37.2 Turn left at intersection. Cross culvert and turn right. 
One-way traffic. 
T-road intersection with road from bridge. Turn left before bridge 
and follow the exit to city. 
0.6 37.8 STOP. South Park Blvd. and West Empire Street. Continue straight 
ahead. 
0.6 38.4 STOP. West Stevenson Avenue. Continue ahead (north). 
0.6 39.0 STOP. Intersection with Route 20. Turn right (east). 
1.0 40.0 Intersection of Routes 20 and 26. Turn left to Cedarville. 
0.4 40.4 Cross Pecatonica River. 
4.3 44.7 Descend into abandoned valley of Cedar Creek. On the itinerary map 
note the present steep-walled gorge of Cedar Creek one mile to the 
north. 
0.3 45.0 Enter village of Cedarville. SLOW. 
0.1 45.1 SLOW. Prepare to turn left. 
0.1 45.2 Turn left onto Washington Street (Lena Road). Continue toward Lena. 
0.7 45.9 Exposure of Dunleith Formation on the left. Cross Cedar Creek. 
1.2 47.1 Railroad crossing. CAUTION. 
0.1 47.2 Cross Richland Creek. Note how wide the floodplain is here at the 
junction of Richland and Cedar Creeks in comparison to the small 
streams that occupy the valley. 
0.8 48.0 Note the excellent view of the upland surface in all directions 
from this vantage point. 
0.3 48.3 Descend into abandoned valley of the Pecatonica River. 
0.1 48.4 Stop 8. Discussion of drainage changes in the Freeport area. 
The broad lowland which trends toward the north-northwest 
from here is an abandoned segment of the Pecatonica bedrock valley. 
It was abandoned at the close of Altonian glaciation of the area when 
ice blockage of the Pecatonica forced the river to cut the narrow 
rock gorge in which it now flows about a mile to the west. (See 
itinerary map). 
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Figure 2. Part of northwestern Illinois showing the location of the field 
trip area in relation to the areas of Altonian and Woodfordian 
glaciation and the driftless area. Arrows indicate directions 
of ice movement based on glacial striations. 
Although the glacier completely covered the Freeport area, 
Pecatonica River and its major tributaries still essentially follow 
the pre-Altonian bedrock valleys, which had been cut 200 to 300 feet 
below the upland surface. Relatively little drift was deposited in 
the bedrock valleys by the glacier. The bulk of the valley fill 
consists of stratified lacustrine san~s, silts, and clays, in places as 
thick as 150 feet, which were deposit'ed before the Altonian glacier 
had covered the area. The lake in which the sediments were deposited 
was formed when the advancing glacier dammed lower Pecatonica Valley 
farther east in Winnebago County. The lake persisted for a fairly 
long period of time, gradually diminishing in size until it was finally 
destroyed when the advancing glacier completely covered the valley. 
Most of the drainage changes which occurred in the Freeport area 
took place during the melting stages of the Altonian glacier. As the 
stagnant ice melted, a landscape developed which consisted of an 
irregular surface of ice and protruding bedrock. The meltwater which 
flowed over this surface cut temporary valleys, some of them across 
the protruding bedrock highs. As melting continued, the ice eventually 
remained only in the bedrock valleys, probably as isolated blocks. 
Some of the ice blocks became dams for meltwater lakes. Overflow 
from these lakes spilled through the temporary valleys or cut new 
outlets across bedrock divides. A few of the ice dams persisted long 
enough for the outlets to be deeply incised, causing the abandonment 
of the dammed valley segments. 
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The ice dam which blocked this part of Pecatonica Valley probabiy 
filled most of the abandoned valley segment. The lake which formed 
behind the dam probably backed up Pecatonica Valley for several miles. 
The overflow poured over a low spot on the upland along the west side 
of the valley. When the ice dam had melted the new diversion channel 
was cut down below the old channel so it remained abandoned. As 
pointed out earlier, ice blockage also caused Cedar Creek to abandon 
part of its bedrock valley and cut the narrow gorge through which it 
now flows just to the north of Cedarville. The abandoned channel 
segment runs along the south edge of town. Richland Creek also abandoned 
part of its valley near Buena Vista. 
0.0 48.4 Leave Stop 8. Continue (west) toward Lena. 
0.9 49.3 Cross Pecatonica River. 
0.5 49.8 Abandoned gravel pit in kame deposits on left. 
1.9 51.7 Dunleith Dolomite in roadcut. 
0.6 52.3 SLOW. Prepare to turn left. 
0.1 52.4 Turn left (south) on gravel road. 
1.2 53.6 STOP. Crossorads. Continue ahead (south). 
1.3 54.9 Enter village of Eleroy. 
0.1 55.0 STOP. T-road intersection. Bear left. 
0.2 55.2 STOP. Railroad crossing. Continue straight ahead. 
0.1 55.3 STOP. Route 20. Turn left on Route 20. CAUTION. 
0.1 55.4 SLOW. Prepare to turn right. 
0.1 55.5 Turn right (west) on oiled road. 
0.2 55.7 T-road intersection from left. Continue ahead (west). 
0.5 56.2 Note the beautiful view of the upland. 
0.2 56.4 Stop 9. Discussion of the physiography of the Freeport area. 
The geomorphic (physiographic) history of the Freeport area 
was primarily erosional. At the end of the Pennsylvanian Period the 
region was permanently raised above sea level, and for the next 275 
million years erosion stripped away an estimated 1500 to 2000 feet of 
Silurian, Devonian, Mississippian, and Pennsylvanian sed~entary 
strata. A fairly rugged land surface was developed with deeply incised 
stream valleys. This land surface was only slightly modified and 
subdued by the deposition of glacial drift on the uplands and the 
aggradation of the valleys during the late Pleistocene Altonian 
glaciation. 
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The topography of the Freeport area is largely contro11ed by 
bedrock. The higher hills and knobs at elevations of about 1100 
feet are held up by Silurian bedrock and aee remnants of an ancient 
erosion surface, the Dodgeville Peneplain. This ancient land surface 
was for.med late in Tertiary time during the Pliocene Epoch between 
11 million and one million years ago. It is well developed in the 
Driftless Area to the west and extends westward into Iowa and northward 
into Wisconsin and Minnesota. The accordant (even-crested) sumGdt 
levels in the distance at the tops of the Silurian bedrock knobs are 
the remnants of the Dodgeville surface. The hill over which the itinerary 
passes between Eleroy and Stop 10 (see itinerary map) is one of these 
Silurian knobs, the top of which is probably a part of the Dodgeville 
Peneplain. 
The general slope in the foreground is developed on the Maquoketa 
Shale. The general upland beyond, toward the northwest between about 
900 and 940 feet elevation, is the eastward extension of another erosion 
surface, Lancaster Peneplain. this lower and younger erosion surface 
is also very prominently developed in the Driftless Area. The Lancaster 
Peneplain is believed to have formed in late Tertiary or early Pleistocene 
time following uplift of the Dodgeville Peneplain. The Lancaster 
Peneplain instead of being notably flat is characterized ·by a rolling, 
dissected terrain, as seen here. Late Pleistocene uplift followed by 
Recent rejuvenation of streams has produced this topography. 
0.0 56.4 Leave Stop 9. Continue ahead (southwest). 
0.5 56.9 T-road intersection from right. Continue ahead (west). 
0.3 57.2 Stop 10. Exposure of Silurian Edgewood Dolomite and Ordovician 
Maquoketa Shale. 
This stop is the highest point along the itinerary and has an 
elevation of about 1050 feet. 
Sedimentary rocks of the Silurian and Ordovician Systems are 
exposed in the roadcut. About 20 feet of the Silurian Edgewood Dolomite 
are exposed above road level at the crest of the hill. This level 
marks the approximate contact with the underlying Maquoketa Shale. 
The Edgewood consists of thin-bedded, tan, fine-grained dolomite. 
The dolomite is fossiliferous, but most of the fossils are poorly 
preserved. Fossil solitary corals (Cystiphvllum sp.) are especially 
abundant in a thin 6-inch zone about three feet above the base of the 
formation. Most of the fossil corals are molds or impressions in the 
dolomite, but some hard parts are preserved. Apparently for a short 
time, conditions in the Silurian sea were especially favorable for the 
growth of the eorals. 
Only a few feet of Maquoketa Shale are exposed at the east and 
west ends of the roadcut. In the Freeport area the Maquoketa has a 
maximum thickness of about 90 feet and consists of gray-green, thin-
bedded, dolomitic shale with thin beds of argillaceous dolom,te and 
dolomitic limestone. In the limestones most of the fossils have not been 
dolomitized and many are very well-preserved. Some of the limestones 
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are extremely fossiliferous. One of these thin limestones is exposed 
here just below the Edgewood, and excellent specimens of brachiopods, 
corals, gastropods, and bryozoans can be collected. The following 
brachiopod genera are especially abundant: Rhynchotrema sp., Dinorthis 
sp., Hebertella sp., Rafinesguina sp., and Strophemena sp. Fragments of 
the trilobite Isotelus can also be collected. 
The contact between the Edgewood Dolomite and the Maquoketa is an 
unconfo~ity or erosion surface and represents a major interruption in 
deposition at the close of the Ordovician Period. Uplift of the region 
caused the Ordovician sea to withdraw, exposing the Ordovician rocks 
to erosion. The early Silurian sea advanced into the Freeport area 
over an irregular erosion surface developed on the Maquoketa Shale. The 
contact in this exposure is somewhat hard to pick out because the lower 
beds of the Edgewood are shaly and about the same color as the upper 
shale beds in the Maquoketa. 
0.0 57.2 Leave Stop 10. Continue ahead (west). 
0.8 58.0 Crossroads. Continue straight ahead. 
1.0 59.0 STOP. Illinois Route 73. Turn left (south) toward Pearl City. 
3.8 62.8 SLOW. Enter Pearl City. 
0.6 63.4 Turn left (east) on Freeport Road. 
0.3 63.7 Cross Yellow Creek. 
1.8 65.5 Crossroads. Continue ahead (east). 
0.4 65.9 Stop 11. Exposure of Maquoketa Shale in roadcut. 
The beds exposed on both sides of the roadcut are probably 
the same ones that are exposed at Stop 10. The exposure is poor and 
has become grassed over. Fossiliferous limestone rubble is scattered 
over the slopes of the roadcut, and collecting is as good or better 
than at Stop 10. 
The Edgewood Dolomite is exposed in a small pit a short distance 
up the hill to the north. 
End of Trip 
DRIVE CAREFULLY ON YOUR WAY HOME 
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GLOSSARY 
Age - an interval of geologic time; a division of an epoch. 
Anticline • an upfold in which the rock strata are bent into an arch; the strata 
on each side of the arch are inclined in opposite directions away from 
the axis or crest. 
Argillaceous • composed of clay or containing appreciable amounts of clay. 
Bedrock • the solid rock underlying the consolidated surface materials - soil, 
sand, gravel, till, loess, etc. 
Bedrock valley - drainageway eroded into the solid rock beneath the loose 1arface 
material a. 
Calcareous ~ containing calcium carbonate; limy. 
Chert - eilicon dioxide; a compact, massive rock composed of minute particles of 
quartz and/or chalcedony; similar to flint but light in color. 
Dolomite - a mineral, calcium magnesium carbonate; a term applied to those 
sedimentary rocka that are composed largely of the mineral dolomite. 
Delta - a fan-shaped alluvial deposit formed at the mouth of a stream where it 
enters a body of standing water. 
Drift • all rock material transported by a glacier and deposited either directly 
by the ice or reworked and deposited by meltwater streams and the wind. 
Driftless Area - a ten thousand square mile area in northeastern Iowa, southwestern 
Wisconsin, and northwestern Illinois where the absence of glacial drift 
suggests that it may not have been slaciated. 
End moraine - a ridge or aeries of ridges built by the accumulation of drift along 
the margin of a glacier. 
Epoch - an interval of geologic time; a division of a period. 
Esker - a ridge, usually sinuous• of stratified (layered) drift (sand, gravel) in 
an area of ground moraine marking the channel of a meltwater stream, which 
flowed in, on, or under a glacier. 
Formation - the basic rock unit used to map and describe the strata, such as lime-
stone, sandstone, shale, siltstone, etc., or combinations of these and other 
rock types; formations have formal names, such as Bdaevood Dolomite, usually 
derived from geographic localities. 
Group - a seologic rock unit consisting of two or more formations. 
Ground moraine - a sheet•like accumulation of glacial drift, principally till, 
deposited beneath a glacier. 
Groundwater - water that is present below the ground surface in the soil and rocks 
of the earth 1 s outer crust. 
Joint - a fracture or crack in rocks along which there has been no movement of the 
opposing aides. 
GLOS.SARY (cont·.) 
Limestone - a sedimentary rock consisting chiefly of calcium carbonate (the 
mineral, calcite). 
Loess - a homogeneous, unstratified deposit of silt deposited by the wind. 
Ordovician - the second period of the Paleozoic Era between about 500 and 440 
million years ago. 
Outwash - stratified drift (clay, silt, sand, gravel) that was deposited by melt• 
water in stream channels, deltas, outwash plains, on floodplains, and in 
glacial lakes. 
Outwash plain - the surface of a broad body of outwash formed in front of a glacier. 
Oxbow lake - a crescent-shaped lake in an abandoned bend of a river channel. 
Paleozoic - the era of geologic ttme immediately following the Precambrian between 
about 600 and 225 million years ago. 
Peneplain - a land su~face of regional proportions worn down by erosion to a 
nearly flat or broadly undulating plain. 
Period - a geologic interval of time; a division of an era. 
Pleistocene - the earlier of two epochs which comprise the quaternary Period; also 
refer~:ed to as the Glacial Epoch or "Great Ice Age" which began about 
1 million years ago and ended about 5 thousand years ago. 
Precambrian - all geologic time before the Cambrian Period. 
Recent - the later of the two geologic epochs of the Quaternary Period since the 
Pleistocene glaciers melted from the North American continent; began about 
5 thousand years ago and extends up to and includes the present. 
Series - a geologic time-rock unit; the atrata ·deposited during an epoch; a 
division of a system. 
Silurian • the third period of the Paleozoic Era between about 440 and 400 million 
years ago. 
Stage, substage - geologic time-rock units; the strata fo~ed during an age or 
subage, respectively. 
Sub-age - an interval of geologic time; a division of an age. 
System - the largest and fundamental geologic time-rock unit; the strata of a 
system were deposited during a period. 
Till - unsorted, unstratified drift deposited directly by glacial ice and consist-
ing of a heterogeneous mixture of different sizes and kinds of rock 
fragments. 
Till plain - the undulating surface of low relief in the area underlain by ground 
moraine. 
Unconformity - a surface of erosion or nondeposition that separates strata of 
different ages; most unconformities represent intervals of time when fo~er 
areas of the sea bottom were temporarily raised above sea level. 
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TIME TABLE OF PLEISTOCENE GLACIATION 
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SUBSTAGE 
Years 
Before Present 
5,000 
Valderan 
11,000 
NATURE OF DEPOSITS 
Soil, youthful profile 
of weathering, lake anc 
river deposits, dunes, 
... ~.a .. 
Outwash 
SPECIAL FEATURES 
Outwash along 
Mississippi Valley 
Twocreekan Peat and alluvium Ice withdrawal, erosion 
12,500 -----+----------------------~-G-la_c_i_a_t_i_o_n_, __ b_u_i-ld_i_n_g __ o_f 
Woodfordian 
22,000 
Farmdalian 
28,000 
Altonian 
50,000 to 
70,000 
Buffalo Hart 
Jacksonville 
Liman 
Drift, loess, dunes, 
lake deposits 
Soil, silt and peat 
Drift, loess 
Soil, mature profile 
of weathering, al-
luvium, peat 
Drift 
Drift 
Drift, loess 
Soil, mature profile 
of weathering, al-
luvium~ peat 
Drift 
Loess 
Soil, mature profile 
of weathering, al-
luvium, peat 
Drift 
many moraines as far 
south as Shelbyville, 
extensive valley trains 
outwash plains, and 
lakes 
Ice withdrawal~ weather 
ing, and erosion 
Glaciation in northern 
Illinois, valley trains 
along major rivers, 
Winnebago drift 
Glaciers from northeast 
at maximum reached 
Mississippi River and 
nearly to S> uthern tip 
of 'Illinois 
Glaciers from northeast 
and northwest covered 
much nf stat:P-
Glaciers from northwest 
invaded western Illinois 
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